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Self-limiting mechanism of Pt ALD process
To ensure self-limited ALD growth and to avoid the presence of chemical vapor deposition (CVD)-like components, the saturation curve for Pt precursor pulse time was obtained. As can be seen from Fig 
S3
Comparison of FE characteristics of CNTs before and after plasma treatment
The FE characteristics of CNTs before and after oxygen plasma treatment for ~5 s were measured and it was determined that treated CNTs shows almost similar performance compared with that of pristine CNTs (Fig. S2 ). Thus, oxygen plasma treatment at such a short time could be neglected as a factor, which might influence the FE characteristics of CNTs. It allows considering pristine CNTs as a standard to compare. 
Stability of CNTs before and after decoration with Pt nanoparticles
One important issue in carbon emitters is the improvement in the FE stability and lifetime for the practical application. Fig. S3 shows the results of FE current density of pristine CNTs and CNTs@Pt100 versus testing time. It is clearly seen that the FE current density of CNTs gradually decreases during all tested time (5400 s) which shows that their stability is very poor. In turn, the CNTs@Pt100 showed stable current density for the first 4000 s and then it became gradually declined. It is obvious that deposition of Pt NPs improves stability of CNTs compared with that of pristine sample.
Liu et al. 1 used Ru nanoparticles to decorate the surface of CNTs and observed similar behavior. The enhanced stability might be attributed to the protection effect of Pt nanoparticles against oxygen since the preferable places for their attachments are defect sites of CNT sidewalls. More profound improvements could be achieved with increasing the cycle number of ALD. It would result in formation Pt particle-like thin film that could completely cover the surface of CNTs 2 and protect it. The thickness of Pt thin film shelve could be considered as crucial factor to sufficiently increase the stability of FE performance. Present efforts are concentrated to investigate deeper this issue.
S5 Figure S3 . FE current density stability of pristine CNTs and CNTs@Pt100.
